A N international symposium on the chemistry of cements, organized by the Royal Swedish Institute for Engineering Research and the Swedish Cement Association, was held in Stockholm on July 6-8 and attended by representatives from Great Britain, Canada, the United States and many of the European countries. A short tour was arranged to precede the meeting, to enable visitors from abroad to see the cement and concrete industry in southern and central Sweden.
The meeting, which was limited to a discussion of scientific problems and from which questions of testing and utilization were excluded, was the first international discussion of its type since the meeting held in London by the Faraday Society in 1918. A comparison of the papers presented at these two meetings shows how great have been the advances made in fundamental knowledge during the last twenty years.
After an opening address by Prof. Particular interest attached to the glass phase present in Portland cement clinker. Under very rapid cooling conditions, homogeneous structureless glasses can be obtained, but, with rather less rapid quenching, products are obtained which, although apparently glassy, give a strong X-ray diffraction pattern. This seems to be identical for glasses containing lime, silica and alumina, or lime, silica and ferric oxide, and also almost identical with that of the compound 3CaO.Al 2 0 3 , which has been found to have a structure of the perovskite type. The suggestion was made by Bogue and Brownmiller that this pattern may be attributed to the formation of oxygen polyhedra, giving rise to the periodicity necessary for a strong X-ray pattern, but that the accessory atoms are still randomly distributed, and only when cooling is slower do these atoms take up definite lattice positions and give rise to crystalline compounds. It has been suggested that the patterns may be due to sub-microscopic crystallization of alumina and iron compounds of very similar structure of the perovskite type.
While the compound 3Ca0 .Al 2 0 3 is well lmown, however, the corresponding compound 3Ca0. Fe 2 0 3 has not been found in either binary or ternary systems containing lime and ferric oxide.
No hydrated calcium alumino-silicates of the more basic type had previously been prepared in the laboratory, but Bussem reported that evidence of the formation of compounds 3CaO.Al 2 0 3 , 2Si0 2 .aq and 2CaO.Al 2 0 3 .Si0 2 .aq in the quaternary system Ca0-Al 2 0 3 -Si0 2 -H 2 0 have now been obtained. It was evident that knowledge of the ternary systems involved in this quaternary system is now sufficiently far advanced to render a systematic investigation of it possible. The complexity of the crystalline calcium silicate hydrates is indicated by the finding that, in addition to the naturally occurring mineral hillebrandite, 2Ca0. Si0 2 H 2 0, three other crystalline hydrated dicalcium silicates, differing in their X-ray pattern and optical properties, can be prepared by the action of high-pressure steam on the anhydrous compound. It is also noteworthy that, though no more basic compound than that with a 2 : I CaO : Si0 2 ratio has been obtained from aqueous reactions, a hydrated crystalline tricalcium silicate can be obtained from the corresponding anhydrous compound by similar means.
The general subject of the retardation of chemical reactions has been discussed recently by Prof. K. V. Bailey in his book "The Retardation of Chemical Reactions". The new work on the action of retarders NATURE SEPT. 10, 1938, VOL. 142 and accelerators on Portland cement, reported by Dr. L. Forsan, has shown that their effects are dependent on the rate at which they cause precipitation of alumina from solution, and that the action of a wide variety of substances can be explained in this manner.
The mineralogy of aluminous cement is complex, and the nature of the iron compounds present is still controversial. A large part of the ferrous iron is found in that portion of the clinker which solidifies last, forming a dark and usually opaque glass. X-ray evidence suggests that free ferrous oxide is present as wiistite in sub-microscopic form, thus accounting for the high refractive index of the glass. The unstable form of the compound 5Ca0. 3Al 2 0 3 (probably more correctly formulated as 12Ca0. 7Al 2 0 3 ) is somewhat remarkable in that it is the only member of the lime-alumina series showing pleochroism. It seems probable that, in aluminous cement at least, this is not a pure compound and that ferrous and other oxides are also present.
Many difficult problems still remain in the study of pozzolanas and of the physical structure of hydrated cements, but in connexion with the last of these there now appears to be a definite trend towards the view propounded by Le Chatelier that the hardening of Portland cement is primarily to be attributed to crystal formation.
During the period of the meeting and the tour which preceded it, visitors were entertained with much generosity by their Swedish hosts, and they owe to them a debt of gratitude, both for this and for their work in the organization of a very successful meeting.
Hydro-Kinetic Power Transmitter* By Prof. F. C. Lea T HE problem of devising a hydro-kinetic power transmitter capable of performing effectively the functions both of a clutch and of a change speed gear has not infrequently been declared to be incapable of solution. Tests of a transmitter evolved by Commendatore Piero Salemi indicate that the problem has now been satisfactorily solved. Within the range of variation of torque ratio requisite in an automobile or a heavy lorry, the transmitter in question performs the two functions effectively and has an advantage over the orthodox clutch and gear mechanism in efficiency, performance, simplicity, soundness of construction, and also cost. Furthermore, due to its inherent smoothness, it relieves the whole of the transmission system, from engine to road wheels, of shock loads, and thus reduces general maintenance.
A variable ratio hydro-kinetic transmitter consists essentially of three vaned elements, namely, a centrifugal pump or driving element, a turbine or driven element, and a reaction element. In the new transmitter the design of each of these elements involves important original conceptions, and of these conceptions that which relates to the centrifugal pump is of a fundamental nature and has important implications.
In a hydro-kinetic power transmitter which has to function under conditions varying as widely and unpredictably as in an automobile or a locomotive, the major causes of loss of energy have heretofore been : ( 1) unsteadiness of motion of the liquid medium within the ducts constituting the hydraulic circuit of the transmitter; (2) shock at the inlet of the driven element. Of these two causes of inefficiency, the first, although per se the lesser, is fundamental, since the second, though considerably graver, is in consequence of the first.
Since the liquid medium has to pass from a vaned driving element to a vaned driven element rotating relatively to one another at greatly differing and constantly varying speed, it is evident that, if losses • Substance of a paper read before Section G (Engineering) of the British Association on August 22. of prohibitive magnitude are to be avoided, the rotational velocity with which the liquid emerges from the driving element must be so controlled that the direction in which the liquid impinges upon the receiving ends of the vanes of the driven element is maintained under all conditions, at an angle at which the liquid can be received without appreciable shock. Hitherto such control has not been achieved. Control of velocity variations implies, as a pre-requisite, steadiness of motion of the liquid, and it was held that in a centrifugal pump-and therefore in a hydro-kinetic power transmitter-the motion of the liquid could not be other than unsteady. Hence the accepted theory that under variable conditions a hydro-kinetic power transmitter can function with acceptable efficiency only within a comparatively narrow range of variation, and that efficient performance by a single transmitter of the widely differing functions of a clutch and of a variable ratio gear is an impossibility.
The fundamental characteristic of the new transmitter is that its driving element is a centrifugal pump of such a construction that the motion of the liquid within its ducts remains steady for the velocities that obtain in the ducts, with the result that a steady stream can be maintained within the hydraulic circuit of the transmitter under all conditions, and velocity variations can be, and are, adequately controlled. By virtue of this characteristic, both the fundamental and the consequential causes of loss of energy are virtually eliminated.
A series of laboratory tests have been carried out directed towards establishing the soundness of the hydraulic principle which governs the design and functioning of the machine, and I have had opportunities of observing and testing the performance of it in an automobile. The automobile tested was a standard 21·6 h.p. 1936 model fitted with the standard size tyres and the standard back axle ratio of 4·1 to 1, the unladen weight of the vehicle being 29 cwt.
The tests included trials under all driving conditions, that is, in traffic, in hilly country and on the open road.
